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Abstract of JP2003010581 
PROBLEM TO BE SOLVED: To enable 
accurate setting of low tensions accurately by 
eliminating effect of friction on mobile parts of 
a thread tension adjustor of a washing 
machine in a type having a thread tension 
adjusting device with a variable tension to be 
applied to threads. SOLUTION: This thread 
tension adjustor is provided with the thread 
tension adjusting device 101 and a voice coil 
motor(VCM) 111 for driving it. A vibration 
application means of the thread tension 
adjusting device is built by using a pulsating 
current source 120 for generating pulsating 
currents that vary direct currents cyclically. 
When the VCM is operated by the drive 
currents as the pulsating currents, finely 
vibrating propulsion forces are generated in 
the VCM to drive a mobile shaft and a mobile 
disc being finely vibrated. This allows smooth 
shifting of the parts even under low tensions 
without effect of friction thereon thereby setting 
the tension accurately. 
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ffit^X, V 3 0 3te&rjm^3 0 4tC^x.T, ^ 

[0056] ^^<7)^r^> m-(ommmm(Dt 
ztmm, lo**?—* 3 o i<nmmmwkb ltm 

*£*U/8LT^pm§l 0 KOjg»)^D^^^L 

tz 0 mm^, Ktii^ ^7 i/^^t-^ 3 o i cm 

*PH^£ 1 0 1 (7)pTlft$6 10 5, WttM 

1 0 3 ^^tggjb^-^rnc^ ^>ig»-T 6^: <h^T*#£ 0 :w 

fc£>, ^v^^T'igiijL-ct>. ^if* i o 5 i 

[0057] im=<Dmm<DKmi m 1 o n 
5 0 mi o(c£^-c\ m i izttLtzft^tm— <d^\^ 
m*#i o itt«§iatJc*«**iri^o #i«io 

1 OK»^©tt7K>f *=i^/i^e~ * 1 1 lT'fc^o 
[0 0 5 8] 10111 104 <£>^®tC 

ia«Lfcl#tf>m<£>9*>* rtW^JDll 0 2S:HSJE^ 
U *MBJ0>JE 1 0 3^«Til)JEct LtV^ 0 pf®bJE10 3 
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72 

H ^Sl 0 1 1 04(O«C77>f Kg 

ffi(Cl&<9tt-#ib*L, 4»^Wl 0 4**»<0*S*»1 8 1 
KsW^frfc-*"* b 1 8 2cop^miJf5:McO[Hl^Jh^l 3 0 
t ^Ti&JnLl 0 3 t<DmiZte. ^^1610 4^^®^^ 
LfcffiRt^/w** 1 3 2&9L?)ttV<btLX^Z> 0 
#1 04^1:^7^ KSSEfciJfA^ixfcWftWi 0 5 <d 

[0059] ^=f>r /u^e— * ill ^>»r»=^/n 

70 K)ttl 0 5£^ — * 1 1 HUt^K <t> SSltafcl 3 0 
0 3^i^li0 2CffiU ^<o^lcffii§£ftfc;fcJc 

mM>>tt5~£tiz> 0 nrft=^r/n 1 6 tc:«ci-&sj«ato 

«tt«rS#^"t-S4:, pTWj^/h l 6 tt nTHiftk 1 0 5 
£i¥JEU wttCfc 9 =i 1 3 2Wot pltb 

[0 0 6 0] ^<D£ 5*»g|ffl<Z>*W^-3fi«T<>, (£31 

^<^IS:^, *W^» i o i o> pHM 10 5. ^Tlbm i 
20 o 3 i o 4 fc<7>ra<a**as*gffiL#i", *^-r 

^ *V;*3^/u^r— ^ l l l 0>KfMHK£ LTflRSem 

x&m+i&i o i ^fi»R]*D^*«fiRLfc 0 mm^. 

-rs^^^^-^r, *w^8ii o ia>pr»«ii o 

5, ptkuhli o s&m&wizittefcbmmxzzo ufc 
mm ut, i o 5 ^ pjsjje i o 3 &m»&mz 

[0 0 6 1 ] [mEOHJfi^f®] ID 1 1 tes *%£m<o 

6 0 mi ltcjo^x, biiic{+u^#^ib]— ^w-f-tt 

[0 0 6 2] *HJfi<ojKffi-ctt % *«J^3SB«. ^I^T- 
^ ^101 ^ojibtti 0 5 t^-r ^=i-</w^~^ 1 1 1 £ 
^r, t<offll:^Lfc!) 7 l tflttLtv^ 

5 0 y >?fflmi 7 1 (iHI^L^v^^ *»T— JM^tciix 
S^n, ^^^^^/^—^ ill \±-/=7^r y h l 6 l 

[0 0 6 3] y nut iT*fiwair- 

A17 4i, Iwr-Al 7 40±«l:«?f 1 7 3S: 
^hLTSl^fi-it^ttfcTK^^Oci-/ Kl 7 2 T— 
A 1 7 4 OT«8l-*#*# 178^ IT ft 9 f+Jt «bttfc 
50 *¥-5>fa<ovv Kl 7 7 ££{1;^ T-i, l 7 4fiv> 
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>T — J*?* y?\Z.m , &\^ti7 = 7try h 1 7 6t;:*tU 
Ml 7 5T'Tra§^(uI^$ntt^ D ±IE 
(Da y K 1 7 2 f4#V ^ ^ A-^e — ^ 111 (DpTib^-f 
;H 16W^y Kl 19lc@£$*l, p y K 1 7 7 14* 
0 ltf^ftttl 0 5K3J|g<**L, pyKl7 7 
<05fe*WJClJ477>^l 8 0^K*te>tLTt^5o 

1 8 0 t &M^-%s 10 1 (7)#^— ^ 10 7 <7}$5® t CO 

p^iai, v 1 7 1 as*i-5**A<o#fc*ttnr» 

IA10 5SrM"Tfcfe<offiJI63>f 1 7 9a*4Nf £ 
ti, ni^/lxy^ 1 7 9f4*IH j y i «l 0 1 0 4 

[0 0 6 4] * 1 1 1 <D*IW}=*<< /^l 

Sto y Kl 7 2i>mW)£tLX^ DyKl7 2W7 
=a-f/u*— * l i l <n^fatLtz\tt<Dm<nJj&\\^&W) 
U Kl 72^1l:J;i57-Al 74^Jii 7 

5^* l j>^KNPS-*ipj*fet4^tf*r^J-S«iL, r— ^ 
1 7 4 (DmW)^ J;DnyKl77 dS^M-T-tt l 0 l co^ 
rfil*fet4-t(DiS?<o*f6i(c»»iU. LT^TKjWii 0 5 
iftS^ttl 0 4f*9£itiiLT"5TtyiL 1 o 3&mmv, Pf 
HjJEl 0 3 tissual 0 2 £<7)P B 1<7)if IE^*SfpJ»$tb 

So 

[0 0 6 5] r<0*«T-»H"ef4, y^«il7KO 

r-M 7 4<D»»w^Ta*o©fl:it lt, ^lib 

= l 6icigSLfcn 7K17 2 <D^W)MitZit-< 

T, ^Tiftttl 0 SMiS^Lfcp y Kl 7 7<o&mm*'i> 

»»lil0 5icgit5r4:^-e§5 o ~<nfz*b, 
«*T?RT«l*lkl 0 5«:Jf L • 5I#LT. W»JE 1 0 3 , 

[0 0 6 6] r^^S^tS^BM^W^SSB-Ct, 
{S^colS^B^ 1 0 1 <D*jm®\ 10 5, -*im 

Ml 0 3 tt^lfti o 4 ^<7>M(DJ8«^«I«L»*V^ 

iti4i^i:"Cfcs^b, ^f^y^^yy^ct, « 

0 iogftSi*D^a«r««;L. IR«miid»?>^r 
i*«:84St6rtia»), *W^S§ 1 0 1 O^TKtt 

los, nrsbJDii o 3&mMm£-&te&bmw*'rz>o - 
^icj;^, av>«i*-eig«iUTt>, i o 5 ^-srifj 
ii o 3*wmtsmz.£<o$\<>m*b-r, 

miz&feLxtt*'tz>zk&x$. mm*itm«}&*m 
-rs„ 

[oo67] m^.^mmmm'] ^s&wosbs^hjs 

O^ffi^iSJtS^H^SSBSrEll 2 (C^- 0 ll 2 ic*5 
HlJcf*Ufe»#<t^<DW-^f4|S]-oaJttS:^ 

i- 0 
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[0 0 6 8] 13 1 2 tZ7jk£tl& X 9t-, *H*feco^ffi"C 
i4. ^W^ISBtf)*!^ » 1 0 1 [4, q^tt 1 0 4 

^Wi-^o w <D&JfL4 0 l 14, MeM«i9(: 

coraPBSrB8(t^:»eo*tt-4r 2 2 fit commit* 

<O^Mffl^rtma^S5^o^{B!l«»«fBt4, ^^lt# 

70 [0 0 6 9] ^^14 0 1 tHM.%V><DlftW 

^^1(^|:4 o i <75[sl<E£ttUiH-5ffl»» 

4tt^5^^^4 0 4, 4 0 5^gfi|S:$HTV>So 
^{|lJ<7):/U—=3r^4 0 4f44 , ^£l& 1 0 4<D^®iiL@£ 
U P^^ijcoyu— ^4 0 5f4*^tt 1 0 4(7)^® (C* 
y^C \?&&l l C&Qtttf(b>tlX\,^Z> 0 ^fil0 4(DW 

JcttRT»**i o 5tc:J: Ujf Sns^g&>i-4 o 6^iEg^ 

ix, wCO^SK-4 0 6(4^Itlj^U— «4 0 5 £ — 
20 [0 0 7 0] jtf-f.Xra'f/l^— * 1 1 lOTi^^yH 

«ioftrt-e>*tfcpr»**i o s^^iai o 4 i*j 

St. W»ttl 0 S^Jl^^Tft^U— =^r«4 0 s^ais 
>t4 0 6 S:^LT»»U mtCj; »9^rt(j>^U-^f«4 

0 5 i:@^l/-^4 0 4 t ^relCOjfH^^^oT, 
*<0rtffiflO««MR4 0 2, 4 0 3{C4S^^4 0 1 <D\b\ 

#fi&<z>i£+T-**:4 o i te##f*<tT9ia»ftsr 

*^4 0 1 SrliMBLftds&jfeffi-S*^, ^^4 
50 0ii:J:ot?IM^^n, **4 o l^ftijft*^ 

[0 0 7 1 ] **5, wCOHjK^ffitttiS^, rt«Jo^ 
^!4 0 5«y^giU ^JO^U— 
S4 0 4*Wi/-*«tLttJ:<, ^(om^K 
tt, ^gK"4 0 6 ^iljO W^^rS4 0 4 t-* 

-t<oa«>i-4 0 6^pr»(»io5<Dife«»sr 

«**JcJ:?>ftlK"*-Swfc'C. ^T»j$ft l 0 5tc4 «9 
it4 0 6 &4M.-C5U45 «fc 5tcLtd3«ttf<t^o 
[0 0 7 2] roj:5ft**:^>r^*W^3jg«r-t, 
¥0 ««*©K3e#, ^W^SS l 0 l <75 oTtfiW 10 5, ^Tib 
^l/-^|4 0 5^<[:^il 0 4 tOPHleDje*^^ 

^^^n^/u^-^ l l l-(OKtt«aR2: LTM«Lm 

1 o i«w^«u iiR«m*d»e>pr«i3^ 
/n i $\cmffi<nmmmm*&Wi\^xwiY?$ikz>^ t\z. 

^sW^lil 0 1 <D^I®j(ftl 0 5, W^-^4 0 5 
50 *«:»fi«iS-fr^sp>K«ii-SJ:5*-L^:o Ufc^o 
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[0073] [m^<Dmm<oBM] mi 3^ *&w<d 

[0074] ^li^o^fiic^v^ 
^^^/u^e— ^? 1 1 1 ^rii^^o fcfcL. 7^V^=3^/u 

[0 0 7 5] *SM60*«-Ctt, 1 0 1 

(7*^^—*) 200H v^r-A^DyM 

0 0lcRltfcM«»2 0 2fcT»fc»ALTR0Wtf\ 
#-<^3-{;l/t-^ 1 1 l#*J©ttB^ *«fSlO 
lcoWS-^ l 0 7©»Ilca»EiLTV>5. 
[0 0 7 6] ffiSiR^fifcr^^lRT-tV^tLSfc^^ 

[0 0 7 7] ^^y^fflo^tPBto— ««r^*tf % IE 

b**ofey— K«»ciR«i«ffi (fc£x.tf 
±15 0V^T) S:B3*DL-Cig»"*-St, EE«*-MS« 
B«JEIcKv^i6att^aii*^lc»||SLiSi!i-*--6 0 

[0078] *nm<Dj&miz£ti^ i&m^n^. # 
iEat<z)K»«at-r«if^*-e:T, 0 1 £ru*uj-r 

5tlSJ«ptci, JE«*^fi»«2 0 0«rSlb«BE-CBKlL 
r, *H^«l 0 1 Ic«ft«r»l;i6. Ctti^J:«9, AM 
-T-Sl 0 l jCpTBtti 0 5<Dmi&jjfakW.&1rZ > Jjfa<D 

&m&mt> r> . *imm 1 0 5 , piuue 1 0 3 ^tRSM l 

[0 0 7 9] 4*5, HI 1 3 f±, JE®^^lb§§ 2 00^ 
M»*rJBIiL5*«I^, fT»(» 1 0 5 OiiifcfrGl t fe&Jf 
|fi]iftSJ:5J-*J**ixTt^A^ wrWj$* l 0 5 <£>ilil 
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[0080] [^(Dmmcomm'] ±x^<om^<om&<o 

IW2 0 0^, *HfSl0 1Wl»fStltW 

-g-Sr^Lfc^ 19(^1^^)^=171/^^-^ 3 0 
lSrO^AM^ISB^tjaffl-rSwt^SS 

70 LTm^Srfflv>^y u/^ K^-f >^o* 

T-VJJ Srfflv^*M^8«t>ftie>tLTV^5^, 

[0081] $ btcte, ^-b<7>nj6(D^fli^^-rii i 

4l;L^$;h,3«fc 51-, ^»T-S6*R3rr5*M^Kfil- 

«^^ffiT*tt, *M^-3S«fi. *i«i0io««A 
*&fl!v*fcM*l#«***i\ #»T*^r»JnL 1 0 3 

[0 0 8 2] AM^f-SS 101(1 1 0 4 (7>^t-ffitC 

lag L/c 1 fcj-<£>m<£> 5 ^> F^lRiJcDJEl 0 2 3rS^m£ 
L, ^{RijOJDl 1 0 3&^W)lBLt LT*5t), pTWUDL 1 0 3 
*MT«1 0 1 (Dtp^m 1 0 4 (D^m^^^^ Kg 
SEKBlOttttfctK taHl0 4jtiB»©*^»i8i 
IC^^^fc^ M8 2<Dlft®\tiLW.<Om } Q ±#> 13 0 

JO £ ^ItbJE 10 3 4: oMfciji, 104 <n?vm^& 

Lfcffi» = >T/w*;fc l 3 2 3dsSt9f+»tbttrv^ 0 
[0 0 8 3] C O^l^^lTii, A^^T*^ yM8 

2 £[H]LT^r!!jiEi o 3<D#fti;ii¥Uitf>5r. ^kj; 
•9 , HJDlh^l 3 0 £ tltc =« 4 J\"<* 13 2 £EE 

iLT> ^libMl 0 3 ^rS^HIL 1 0 2iCjfffiL, ^ttlc 
J: 9 "I®]JE 1 0 3 0 2 t <D$\\zWm&tl1t& 

@fetTlfe6^:, =i>fyu^ l 3 2fiOflE*8**S/hS< 

4oT^r»jin.i o 3<z?ifjE^ii^t) % ^{ci^stt^iK 

[0 0 8 4] 5*#»M«ES[«>*M^38«-efc, 
®9R*o3S*K^. *M^» 1 0 1 OpTftJE l 0 3 t 

So *HJfe^ffi-Ct>, JEWiB^SftS 2 o o 

* iy>T— i^^o 5/^ 1 0 0JcK«tfcIMI«W2 0 2 
{c^ 19 f^(t> AP^§§ 10 1 £>i&§^-^ 10 7 (D^® 
{d^^IEML/ho 

[0 0 8 5] LT, (S3B*K3t«F, ^tbT^2/ h 1 8 
50 2 Srlsl U-C-5TWUIIL 1 0 3^r^KjL. **C^i-SK*«r 
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&-mi-zm, jE«jn?-sEM«2 o o&Mmmi±T*mmL 
x s &m*%$ i o i ic tjmsa. 103 (D&mjj$\ t m&* 

ffi«* J f-S»*2 0 0JCJ:9*i(j«:JHI*5*|*if±, 111 
[0 0 8 6] 

(1) ^Iffi:ift!:MtS:tia^ ^<o*rib 

(2) * is>mmwmm^h. s ^^wstm^^i^tz 
^»t>rxD±wcv&x\ stL^CiBv^^rt*s 

(4) *<o«B±«>*»«Bf«c*«^F«B«rRBLr, 
fcitT^^-r^^^S^^MJ: <9 fc/J>£ < xz 

[^ffi<af»*#t&93] 

[in 2] m i <o&m*mm<o&m*m^o>mmQiin¥m 
&7jk-f7v y?mxfoz>o 
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[o 5] B2<omw*ftto¥gL<Dmiw&<o&mmmi:& 
[ii6] m i co^i^gi^ffix.fc ^ ^^(ommn*^ 

[HI 7] HlO^^aSltJc^t+SMARjeftWSr^-t- 

[II 8] Hi^*II^SS««w^WS«*KS«»<offi<o 

[H9] »-<©lll«<z>»tt(c^WS*P^ig««:^-r» 

[111 0] |RH<o*jftw*lllJc*3*tS*»l^36««r*-r 
8ff®[i] 

[H11] JBEg^SllllS^WlB^feWS**^!!*:*-*" 
[Hll 2] .*31(Z>SIJS^ffitc*3*tS*W^-S««:^i- 
[111 3] JBAO*lll»JBllBlc*5»t**ll^»lt*r^i- 
[Hi 4] SS-t^SSlfe^Jgffitc^^S^H^SSKSr^i- 

imi 5] #4 *^<< /is*—* &m\<^&m+mm<DW 

[mi 6] 111 5«aaiD«ffi-iR*4»tt*ri»IB*i«c#t 

30 2 CPU 

6 ^-^xyn-y 

8 tK^T *=a>f /U"=E~ * 

9 VCMK7^f^ 

10 1 ^1^^ 
10 2 mfctiSL 
10 3 ^TtbJE 
10 4 ^^14 

1 0 5 ^11^14 

111 .2tf»r ^a^/u*— * 

40 116 pTtb^-f /u- 
1 2 0 



[12] 



101 



1 



111 



120 







VCM 
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#BS 2 0 0 





(12) 



ftffl 2003-10581 



17] 



[IDS] 



gftfgg Pa cpgE»a» h-x^ ST11 




[IH9] 



103^ /101 



[mi o] 



107 104 
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1 2] 



1 3 ] 





" 6 2^200 100 



100 405 



1 5] 



1 6] 
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